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IHosicHuTeALHAA 3AIMUCKA

ApnantupoBaHHas paboyasi mporpaMMa o npeaMmery « XuMmus» pazpadboraHa Ha
OCHOBE CJIEAYIOIINX HOPMATUBHBIX TOKYMEHTOB:

1. TIlporpamMma 10 OHWOJIOTMM COCTaBJI€HAa Ha OCHOBE TpeOOBaHUU K
pesynbratam ocBoeHusa DOII OO0, npeacrasinennbix B PI'OC OO0, a takxke Ha
OCHOBE XapaKTePUCTUKHU IUJIAHUPYEMBIX pPe3yJIbTaTOB JIyXOBHO-HPABCTBEHHOT'O
pa3BUTHSA, BOCIUTAHUS W COLMAIM3AIMU OOYYAIOIIMXCs, MPEICTABICHHOW B
dbenepanpHOil paboueld mporpamMMe BOCHUTAHUSA M TOJICKHUT HEMOCPEICTBEHHOMY
NPUMEHCHHIO TPU pean3aluu 00s3aTeIbHON YyacTu 00pa3oBaTEIbHON MPOTPaMMBI
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

2. ApmantupoBaHHas OCHOBHasi 00meoOpa3oBaTeNbHasl MPOrpaMMa OCHOBHOTO
oOmrero o0pazoBaHus ISl CIAOOBUISIINX oOyuvaromuxcs (Bapuant4.1)
rOCyJIJapCTBEHHOTO OIO/DKETHOTO 00Ieo0pa3oBaTebHOr0 yupexaeHus Camapckoit
obmacti  cpemHelr  oOmieoOpaszoBaTenbHON  mikounbl  «lleHTp  0OpasoBaHUs»
ropojickoro okpyra Yanaesck Camapckoit 06s1acT.

3. [Iporpamma BOCIIUTaHUS rocy1apCTBEHHOTO OIO)KETHOTO
0011e00pa3oBaTeILHOTO YUPEKICHHUS Camapckoi o0JacTu cpenHei
oOmreoOpa3zoBarenbHO  mmiKoJbl  «lleHTp o0Opa3oBaHUs» TOPOICKOTO  OKpyTra
Yanaesck Camapckoi 00J1acTH.

Lensro peanmzaruu  APIT  mis  cnaGoBuasuX OOYYArOIIMXCS — SIBIISICTCS
CO37aHUC YCJIOBUH BBINIOJIHCHHMS TpeOoBanuii CraHmapra dYepe3 oOecreueHue
MOJIYYEHHUsI KauyeCTBEHHOTO OCHOBHOro o00mero oOpa3oBaHUs CIa0OBUISIIIMMHI
00y4JaroIIMMKCS B OJJUHAKOBBIC ¢ 00YYarONTUMUCS, HE UMCIOIIMMH OTPAaHUYCHUH TI0
BO3MOXXHOCTSIM ~ 3JI0pPOBbSI, CPOKH, KOTOpPbIC  IIOJTHOCTBIO  COOTBETCTBYIOT
JTOCTHOKCHHUSIM, TpeOOBaHMSAM K  pe3yJibTaTaM  OCBOSHHS, ONPEICIICHHBIMH
denepanbHBIM  TOCYIAPCTBEHHBIM  00pa30BaTEIbHBIM  CTAHJIAPTOM  OCHOBHOTO
oOmiero o00pa3oBaHMs, C YYETOM OCOOBIX OOpa30BaTEIbHBIX MOTPEOHOCTEH
00yJaromuxcs.

JlocTikeHne TOCTaBIEHHOM 1eaM  TpeOdyeT 3a CcYeT yuyeTa OCOOBIX
oOpa3oBaTeIbHBIX MOTPEOHOCTEH  CIAOOBUASIIUX  OOYYAIOMIMXCA  PEHICHUS
CJIEIYIOIINX OCHOBHBIX 3a/1a4:

* hopmupoBanms 00MIEeH KyJIbTYypbl, JyXOBHOHPABCTBEHHOTO, T'PaKIAHCKOTO,
COI[MATIBHOTO, JIMYHOCTHOTO W  MHTEJUIEKTYaJlbHOTO  pPa3BUTHS, Pa3BUTHUS
TBOPYECKHUX CIIOCOOHOCTEMN, COXPAHEHUS U YKPEIJICHUS 3[0POBbSI;

* o0ecrnieueHusl MIIAHUPYEMBIX PE3yJIbTATOB 110 OCBOCHUIO II€JIEBBIX YCTAHOBOK,
MPUOOPETEHUIO 3HAHWM, YMEHHH, HABBIKOB, KOMIETEHIIMH M KOMIIETEHTHOCTEM,
OTpeAeIsieMbIX TUYHOCTHBIMHU, OCOOBIMU 00pa3oBaTeIbHBIMHU MTOTPEOHOCTIMU;



* pa3BUTHUSA JTUYHOCTHU c1a00BUIAIIETO oOyyarolerocs B eé
WHJMBUAYaIlbHOCTH, CaMOOBITHOCTH, YHHKaJbHOCTH M  HEMOBTOPUMOCTU C
obecriedueHUEM MPEO0JICHHUSI BO3MOXKHBIX TPYAHOCTEH CEHCOPHO- MEPIIENTUBHOTO,
KOMMYHUKAaTUBHOTO, JBUTATEIBHOTO, JIMYHOCTHOTO pPa3BUTHUSA, OOYCIOBJICHHBIX
HETAaTUBHBIM BIIMSIHUEM TIATOT€HHOro (¢akTopa, €€ YCIEIIHOW COIHaIbHOMI
aJlanTalvii U UHTETPalluu;

* IOCTMKEHUs  IUIaHUPYEMBbIX  pe3yiabTaToB  ocBoeHus  AOII OO0
c1a00BUISIIUMU 00YYarOIIMMHUCS;

* OCYIIECTBJICHUS KOPPEKIIMOHHOW paboThl, o0ecrneunBaronieid MUHUMHU3AINIO
HEraTUBHOTO BJIHASTHUSA 0ocoOeHHOCTEN IMO3HABaTECIHLHOU JEATSIILHOCTH
cnabopuasux obOyyaromuxcss Ha ocBoeHue umu AOIT OOO, coxpaHenue u
nojjaepkanue  (U3MYECKOr0 M TICUXUYECKOTO  370pOBbSl  CIA0OBHUISIIETO
oOyyarorerocsi, MpopUIaAKTUKY (MPU HEOOXOJUMOCTH) U KOPPEKIIMIO BTOPUYHBIX
HapyIIEHUM, ONTUMU3AIMIO COUMAIBHON aJanTallid WU WHTETPALIVU;BBISIBICHUS U
Pa3BUTHS CIIOCOOHOCTEH CIA0OBUISIIIMX OOYYAIOMIUXCS, B TOM YHCJIE OAapEHHBIX
JeTed, dYepe3 CUcTeMy KiIyOOB, CEKIUMHA, CTyAHMHd M KPYKKOB, OpraHU3AIUIO
OOIIIECTBEHHO IOJIE3HOH AEITEILHOCTH,

* OpraHu3ali UHTeIUIEKTYaIbHBIX | TBOPUYECKHUX COpPEBHOBaHMIA,
HAyYHOTEXHUYECKOTO0 TBOPYECTBA M IMPOECKTHOUCCIEAOBATEIILCKON AESTEIBHOCTH,
(GU3KYIBTYPHO- 030POBUTEIBHON JEATEIHHOCTH;

* y4acTus CIaboOBHIAINX  OOYYAFOIIUXCA, UX  poauTenen
(3aKOHHBIX MPEACTABUTEIICH), TMEIarormuecKux PabOTHHUKOB H
OOIIECTBEHHOCTH B MPOCKTHPOBAHUM MU PA3BUTUU BHYTPUIIKOIBHON COLMATBHON
CpEIbI;

* NCITOJIb30BaHHMS B o0pa3zoBaTeIbHOM mporecce COBPEMEHHBIX
00pa3oBaTEIbHBIX TEXHOJOTHH JESITCIHPHOCTHOTO THIIA, OMPEACIISIONIUX ITyTH H
CIIOCOOBI JTIOCTHIKEHHUS CIA0OBUASIIUMU OOYUYAIOITUMHUCS COIHUAIBHO JKEIaeMOro
YpOBHS (pe3yibTara) JUYHOCTHOTO M IIO3HABATEIBLHOTO Pa3BUTHS C YYETOM HX
0COOBIX 00pa30BaTEIbHBIX TOTPEOHOCTENH;

* IPEOCTABIICHUST CIIA00BUISAIINM O0YyUYaIOMIUMCS BO3MOXHOCTH HAKOIUICHUS
ONbITa CAMOCTOATENIBHOM W AKTUBHOM JIESTEIBHOCTH B IPOLECCE peaU3aluu
OCBOCHHBIX YMEHUU M HABBIKOB B YPOUHOM U BHEYPOUHOU AEATEIIBHOCTH;

* BKJIIOUCHHSI CJIAa0OBUIAIIMX OOYyYarolUXCd B TMPOLECCHl TO3HAHUS U
npeoOpa3oBaHus BHEIIKOJIBHOW COIMAIbHON Cpe/ibl (HACEJICHHOTO MYHKTa, paiioHa,
ropoja).



Padoyas nporpaMMa OpHueHTHPOBAHA HA HCNOJIb30BaHNE YUeOHNKOB:
Xumus. 8 knacc. ['abpuensn O.C. — M.:JIPODA, 2022.

Xumust. 9 xknace. [N'abpuensn O.C. — M.:.JIPODA, 2022.

Mecto mpeaMeTra B y4eOHOM ILIaHe:

B y4eOHOM 1utaHe Ha U3ydeHHe XUMHU OTBOJMUTCA B 8 kiacce 17 4 (0,5 yacos B
Henemo), B 9 kimacce 17 1 (0,5 yacoB B HEJEIO).



Conep:kanmne yueOHOro npeamera.

8 kiacc

1. BBenenne

XuMHSI — HayKa O BEIIECTBAX, UX CBOWCTBax M IpeBpalleHusx. llonsatue o
XUMHYECKOM 3JIEMEHTE U (pOpMax €ro CylecCTBOBAHMS: CBOOOIHBIX aTOMAaX, MPOCTHIX U
CJIOKHBIX BEUIECTBAX.

[IpeBpatenus BemecTs. OTINYNE XUMUYECKUX PEAKIMI OT (PU3NUECKUX SBICHUU.
Ponb xuMuu B )KU3HH yenoBeka. XeMopuiaus u xeMohoous.

Kparkue cBeneHuss M3 MCTOPUM BO3HUKHOBEHUS WU pa3BuTUs xumuu. [lepuon
anxumuu. [lonstue o punocopckom kamue. Xumus B XVI B. Pazputre xumuu Ha Pycu.
Ponb oTeyecTBEHHBIX YUYEHBIX B CTAHOBJIICHMM XMMHUYECKOW Hayku — pabotel M. B.
Jlomonocosa, A. M. bytnepoga, JI. 1. Menneneena.

XHUMHUYECKass CHMBOJIMKA. 3HAKM XMUMHUYECKUX DJIIEMEHTOB M IMPOUCXO0XKICHHUE HX
Ha3BaHuil. Xumudeckue @opmynbl. Uunexkcsl u kodPdunmentsl. OTHOCUTENbHbBIE
aTOMHasl U MOJIEKYJISIpHAas Macchl. PacyeT MaccoBOMl 10JIM XMMHUYECKOTO 3JIEMEHTA MO
dbopMyie BelecTna.

Ilepuonnueckas cucremMa xumuyeckux odiaemeHToB J[. M. MeHnneneesa, ee
CTPYKTypa: MaJible U OOJIbIIUE MEePUOAbI, TPYIIIILI U MOATPYIIIHI (TJIaBHAS M MOOOYHAs).
[lepronuueckas cucreMa Kak CIPaBOYHOE IMOCOOME JUIsl TOJYYEHUS CBEIEHUH O
XUMHUYECKHUX DJIEMEHTAX.

PacueTnbie 3agaun. 1. HaxoxaeHre OTHOCUTEILHOM MOJIEKYJISIPHOM MacChl
BEIIECTBA M0 €ro XuMudeckon popmyre. 2. BeranucieHne MaccoBOM J0JM XUMHUUYECKOTO
3JIEMEHTa B BEIIECTBE I10 ero opmyre.

2. . ATOMBI XHMHY€ECKHX 3JIEMEHTOB

ATOMBI Kak (hopMa CyIIeCTBOBAHUS XUMHUECKUX 3J1eMEHTOB. OCHOBHBIC CBEJICHUS
O CTpoeHHMH aTomoOB. JlokazaTenbCTBAa CJIOKHOCTH CTpPOEHHS aTOMOB. OIbBITHI
Pesepdopna. [lnanerapHast MoelIb CTPOSHUS aTOMA.

CocTaB aTOMHBIX siJIep: MPOTOHBI M HEUTpPOHBI. OTHOCUTEIbHAS aTOMHas Macca.
B3auMocCBsI3b TOHATHIT «ITPOTOHY», KHEUTPOH», KOTHOCUTEJILHAS ATOMHASI Maccay.

N3meHeHne yucia NpoOTOHOB B siIp€ aTOMa — OOpa30BaHUE HOBBIX XMMHUYECKHX
AJIEMEHTOB.
N3meHnenne uyucna HEUTPOHOB B sApe aromMa — o0O0pa3oBaHHE M30TOIOB.

CoBpeMeHHOE OMpeAciICHUE TMOHATHUS «XUMHUYECKHU dieMeHT». M3oTombl Kak
Pa3HOBUHOCTH AaTOMOB OJJHOI'O XMMHYECKOI'0 JIEMEHTA.

OnexTpoHbl. CTpOCHUE SJIEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHX 3JIEMEHTOB
No 1—20 nepuommyeckoit cuctemsl . M. Menaeneena. [loHsTHE O 3aBEpUICHHOM U
HE3aBEPIICHHOM 3JICKTPOHHOM CJIO€ (SHEPTeTUYECKOM YPOBHE).



Ilepuonnueckas cucreMa xumuyeckux aiueMeHToB [[. 1. Menneneesa u crpoeHue
aTOMOB: (PU3UYECKUI CMBICI MOPSAKOBOIO HOMEPA 3JIEMEHTa, HOMepa T'PyIIibl, HOMepa
Mepuo/a.

N3MeHeHnne uymncna 3JEKTPOHOB Ha BHEHMIHEM JJIEKTPOHHOM YPOBHE aToma
XUMHUYECKOTO 3JIEMEHTa — O0Opa3oBaHUE TOJIOKUTEIBHBIX W OTPUIIATECIILHBIX HMOHOB.
Nonbl, oOpa3oBaHHBbIE aTOMaMHM METAJIOB W HeMeTauioB. [IpUyuuHBI W3MEHEHUS
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB B MEPUOAAX U TPYIIax.

OO6pazoBanne OuHapHbIX coeauHeHud. I[loHsaTHE 00 uHOHHON CBs3u. CxeMbl
00pa3oBaHus HIOHHOMW CBSI3H.

B3anmMopelicTBue aTOMOB XUMUUYECKUX DJIEMEHTOB-HEMETANIOB MEXIY COO00N —
oOpa3oBaHuEe JABYXaTOMHBIX MOJICKYJI TMPOCThIX BemecTB. KoBajeHTHas HemosspHas
XUMUYECKas CBSI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (hOPMYJIHI.

B3anmMopelicTBue aTOMOB XUMUUYECKUX DJIEMEHTOB-HEMETANIOB MEXIY COO00N —
oOpazoBaHue OMHAPHBIX COSTMHECHUN HEMETAIIJIOB. DJIEKTPOOTPHUIIATeIbHOCTD. [loHsTHE
0 KOBAJICHTHOMW MOJISIPHOW CBSI3H.

B3anmopelicTBue aTOMOB XUMHUUYECKHX 3JIEMEHTOB-METAJIJIOB MEXKIYy COOOW —
o0pa3oBaHNE METALTUYECKUX KpUCTAILIOB. [IOHATHE O METaNIMUECKOM CBA3H.

JlemoHcTpanuu. Mojend aToMOB XUMHYECKMX JJeMeHTOB. llepumomgnueckas
cucTemMa XuMudeckux ajemMeHToB [l. . Menaeneena.

3. IIpocThbie BeniecTBa

[TonoxeHue MeETa/VIOB M HEMETAJIOB B MEPUOJMYECKONM CHUCTEME XUMUUYECKHUX
anemeHToB J[. . Menneneera. Baxueunne npocTeie BEIIECTBA — METAJUIbL: JKEJIE30,
QTIOMMHHWM, KaJbIIMK, MarHui, HaTpui, Kamuih. OOmwue QU3NIECKUe CBOIMCTBA
METaJLJIOB.

Baxneiimme mpocThle BemecTBA — HEMETaulbl, oOpa3oBaHHBIE aTOMaMU
KHCIIOpPOJIa, BOJOpOJa, a3oTa, cepbl, (ocdopa, yrimepoma. CHocoOHOCTH aTOMOB
XUMHUYECKUX JJEMEHTOB K OOpa3oBaHUI0 HECKOJIBKHMX TIPOCTHIX BEIIECTB —
ajutorpornus.  AyutoTpomHbie Moaudukanumu - Kuciopona, ¢ocdopa uW - oJoa.
MeTtandyeckue U HEMETaUIMYECKUE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTEIBHOCTH
JeJICHUS TTPOCTHIX BEIIECTB HA METAJIIbI U HEMETAJLJIBI.

[locTtositnnass ABoragpo. KomnuuectBo BemectBa. Monb. Momnsipaas  macca.
MornspHabiii 00beM Ta3000pa3HbIX BemiecTB. KpaTHbie €WHUIIBI KOJIMYECTBA BEIECTBA
— MWUIAMOJIb ¥ KHJIOMOJIb, MWUIUMOJISIPHAS M KWJIOMOJIApHAash MacChl BEIECTBA,
MWUTAMOJISIPHBIN ¥ KMJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ HCIOAB30BaHUEM TMOHATHH «KOJUYECTBO BEIIECTBA», «MOJISIpHAS
Maccay, «MOJISIPHBIN 00bEM Ta30B», «IOCTOSTHHAST ABOTAPO».

Pacuetnbie 3amaun. 1. BeruncieHue MOISIPHOM MAcChl BEIIECTB MO XMMHUYECKUM
dbopmymnam. 2. PacueTbl C UCIOJb30BAHWEM TIOHATHM «KOJIWYECTBO BEIIESCTBAY,
«MOJISIpHAS Maccay, «MOJISIPHBIM 00BEM Ta30B », « TOCTOSTHHAsT ABOTaApO».



Hemonctpanuu. Ilonydyenne ozoHa. OOpasubl O€I0ro U Ceporo 0JoBa, OENOro u
KkpacHoro (ocdopa. HekoTtoprie MeTalabl U HEMETAJUIbl KOJWYECTBOM BemiecTBa |
MoJib. Mozielib MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

4. CoennHeHMs] XUMHYECKHX 3JIEMEHTOB

Crenenbp okucinenus. OrmnpeneneHue CTENEHW OKHUCIEHUS DJIEMEHTOB IO
xumudeckol ¢opmyne coeauHeHusi. CocrabieHue (GopMyn OMHAPHBIX COEIMHEHHH,
o01uii crioco0 UX Ha3bIBaHUS. bUHApHBIE COCTMHEHUS: OKCUIbI, XJIOPUIBI, CYIb(OUIBI U
np. CoctaBienue ux Qopmyn. IlpencraBurenu OKCUIIOB: BOJA, YIIEKHUCHBIA Tra3 H
HeraimieHass  u3BecTb.  lIpeacTaBuTenu  JIETy4uX  BOAOPOJHBIX  COECIUHEHMI:
XJIOPOBOJIOPOJ U aMMHUAK.

OcHoBaHuMs, UX COCTaB M Ha3BaHUA. PacTBOpMMOCTh OcCHOBaHUU B Boje. Tabiuiia
pPacTBOPUMOCTHU TUJIPOKCUIOB U coiieil B BoAe. [IpencraBurenu menoyen: THAPOKCHIbI
HATpUs, Kalusg W Kaublus. [loHSATHE O Ka4eCTBEHHBIX peakuusx. WHIUKATOPBHI.
N3MeHeHne OKpacku MHIUKATOPOB B IIEJIOUYHOM Cpejie.

Kucnotel, ux coctaB u Ha3Banus. Kiaccudukarus xucior. IlpencraButenu
KHUCJIOT: CepHasi, COJsiHas W a30THas. MI3MeHEHHE OKpacKu MHIUWKATOPOB B KHUCJIOTHOM
cpene.

Conu kak TpPOU3BOAHBIE KHUCIOT M OCHOBaHMl. X cocraB M Ha3BaHWUS.
PactBopumocts coneit B Boje. IIpeacrtaBurtenu cosei: XJiopuja HaTpusi, kapOoHAT U
docdar kanbIus.

Amop@dHBIE U KpUCTAJUIMUECKHE BEIIECTBA.

MexXMONeKyIsIpHble B3aUMOAECUCTBUSA. TUIBI KPUCTAIUIMYECKUX PEIIETOK: HOHHAS,
aTOMHAas, MOJIEKYJSIpHasi U METAJJIMYECKas. 3aBUCUMOCTb CBOMCTB BELIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEUIETOK.

BemecTBa MOJIEKYJIIPHOTO M HEMOJEKYJSPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOT'O CTPOCHHUS.

YucTele BemecTBa U cMecu. [IpuMepsl )KUIKNUX, TBEPABIX U Tra3000pa3HBIX CMECEH.
CBoiicTBa 4YHMCTBIX BemiecTB M cmecedd. Mx coctaB. MaccoBas u 0ObeMHas JOJIH
KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C UCTIOIb30BAHUEM TOHATHUS «IOJIS».

Pacuetnsbie 3amaun. 1. Pacyer maccoBoii U 00BEMHON 10J€ KOMIIOHEHTOB CMECH
BEIIECTB. 2. BhIunClIeHME MacCOBOM JOJIM BEIIECTBAa B PacTBOpPE IO M3BECTHOM Macce
pacTBOPEHHOIO0  BEHIECTBA M Macce pactBoputens. 3. BbluucieHue Macchl
pacTBOpSIEMOro BEIIECTBA W PACTBOPUTEINS, HEOOXOAUMBIX I HPUTOTOBICHUS
ONPEJICJICHHOM MacChl pacTBOpa C HM3BECTHOM MACCOBOM JOJIEH PaCTBOPEHHOIO
BEILIECTBA.

Hemonctparuu. OOpasmnbl OKCHIOB, KHCJIOT, OCHOBAaHMH W cojied. Mopaenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpUAa HaTpus, anmasa, okcuaa yriaepoaa (IV). B3pwi
cMecH BojJiopoaa ¢ Bo3ayxoM. CriocoObl pa3eneHus cmeceil. JIMcTumisums BObl.

5. U3MeHeHus, IpoucXoasiiye ¢ BelecTBaMu



[lonsaTne sBIEHUN KakK W3MEHEHUH, NPOUCXOMAIIMX C BEIIECTBAMU. SIBJIEHMUSA,
CBSI3aHHBIE C U3MEHEHUEM KPUCTALUIMYECKOTO CTPOEHHUS BEUIECTBA MIPU MOCTOSIHHOM €r0
coctaBe, — ¢uzudeckue sipneHus. duznueckue SBICHUS B XUMHH: JUCTUIUISINA,
KpUCTAJITU3AIus, BhITIApMBAHUE U BO3TOHKA BEIIECTB, ICHTPU(PYyTUpOBAHHUE.

SBieHUs, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEUIECTBA, — XUMUUYECKHUE PEAKIIUU.
[Ipyu3Haku W ycClIOBUS TPOTEKAHHUsS XUMHUYECKUX peakuui. [loHsitue 00 5K30- H
SHJOTEPMHUUECKHUX peakiusaX. Peakuunu ropeHust Kak 4acTHBIN cllydall 3K30TePMUUYECKUX
pEeaKnii, TPOTEKAIOIINUX C BBIJICJICHUEM CBETA.

3aKOH COXpAaHEHHS MAacChl BEUIECTB. XUMHUYECKUE YPABHEHUS. 3HAUCHUE UHIEKCOB
u ko3 unrentoB. CocTaBieHne YPaBHEHUN XUMUUYECKUX PEaKIUH.

PacyeTtsl mo XUMHYECKMM ypaBHEHUsIM. PellleHHME 3a1ad Ha HaXOXKIACHUE
KOJMYECTBAa BEIIECTBA, MAacChl WM 0O0beMa TMPOAYKTa PpEaAKIUU 10 KOJUYECTBY
BEI[ECTBA, Macce WIM O0BEMY HCXOJIHOTO BelIecTBa. PacyeThl ¢ HMCHOJIb30BaHHEM
MOHATHUS «IOJIs1», KOTJla MCXOJHOE BEIIECTBO JaHO B BHUJIE pacTBOpa C 3aJaHHOU
MAacCOBOHM JI0JIed PACTBOPEHHOTO BENIECTBA WM COAECPKUT OINPEICIICHHYIO JOJII0
IIPUMECEN.

Peakuuu pasnoxenus. [lonsitue o ckopocTu XuMUYecKux peakiuid. Karanuzatopsl.
DepMEHTBHI.

Peakuun coegunenus. KartanuThudyeckne W HEKATAIUTHYECKHUE  PEAKIUU.
O6paTuMble U HEOOPATUMbIE PEAKITUH.

Peakuuu 3amenieHusi. DNEKTPOXUMHYECKUN psJi HANPsHKEHUM METaJIoB, €ro
VCIOJIb30BAaHUE IS TIPOTHO3UPOBAHUS BO3MOXXHOCTH MPOTEKAHUS PEAKIUA MEXKITY
METaJulaMM M pPacTBOpaMH KHCJIOT. Peaknuu BBITECHEHUS OJHUX METAlJIOB W3
PacTBOPOB UX COJIEW APYTUMH METaJUIaMH.

Peakiiuu oOmena. Peaknum HeWTpamuzanuu. YCIOBUS TPOTEKAHUS peaKIuit
oOMeHa B pacTBOpax Jio KOHIIA.

Tumnbel XUMAYECKUX peakiuil (M0 MPU3HAKY «YHUCIIO U COCTaB MCXOIHBIX BEIIECTB U
MPOAYKTOB PEaKIMK») Ha IPUMEPE CBOMCTB BOJIbI. Peakiius paszinokeHuss — 3JIEKTPOIU3
BoJbl. Peakumu coeIUHEHHS — B3aUMOJCUCTBUE BOJBI C OKCHUIAMH METAJIOB H
HemetauioB. [loHsiTHE «TUAPOKCUIIBIY. Peaknuu 3aMenmenns — B3anMOJICHCTBUE BObI
C IICJIOYHBIMHA M IIEJIOYHO3EMENIbHBIMU MeTajuiaMu. Peaknmm oOMeHa (Ha mpumepe
TUAPOIN3a CYIb(uaa aATFOMUHAS U KapOrIa KaJIbIIHS ).

Pacuetnbie 3amaum. 1. BplunciieHHe MO XWMHUYECKUMM YPAaBHECHHUSAM MACChl WU
KOJIMYECTBA BENIECTBA IO HW3BECTHOM MacC€ WM KOJMYECTBY BEIIECTBA OJHOTO M3
BCTYNAIOIINX B PEAKIMIO BEIIECCTB WIM MPOAYKTOB peakuuu. 2. BeruuciieHue macchbl
(konnyecTBa BENIECTBA, 00bEMA) MPOAYKTA PEAKIIMHU, €CIU M3BECTHA Macca MCXOIHOTO
BEIIECTBA, COJIEP)KAIIETO OMNPEACICHHYIO MO0 mnpuMecend. 3. BeruuciieHue Macchl
(konuyecTBa BelllecTBa, 00beMa) MPOJYKTa peakiuu, €ClIu U3BECTHA Macca pacTBopa U
MaccoBas J0JIs1 pACTBOPEHHOTO BEILIECTRBA.



Hemonctpanuu. Ilpumepsl ¢u3nueckux SBIECHUN: a) IUIaBlieHHE napaduHa; 0)
BO3FOHKA MOJa WM OCH30MHOM KHUCIOTHI; B) pAacTBOPEHHE IEpMAHraHaTa Kajus; T)
muddy3us AYMUCTHIX BEIIECTB C TOpAINIEH JaMIOYKd HakanuBaHus. [Ipumepsr
XUMUYECKUX SIBJICHUW: a) ropeHue marHus, ¢ocdopa; 0) B3aUMOIEHCTBHE COJISTHOM
KHUCJIOTBI C MPaMOpPOM WJIM MEJIOM; B) mosiyueHue rugapokcuaa meau (II); r) pacteopenue
MOJIY4YEHHOT'0 TUJIPOKCUJIa B KUCIOTaxX; 1) B3aumozeicteue okcuaa meau (I1) ¢ cepnoit
KHUCJIOTOM MpU HArpeBaHUU; €) pa3joKEeHHE MEepMaHraHata Kajus; >K) B3auMOJEHCTBUE
pa30aBIEHHBIX KHUCJIOT C MeETaulaMHu; 3) pa3oKEeHHE TEPOKCHUIa BOJOPOJA; M)
AIEKTPOJIA3 BOJBI.

6. IpakTukym Ne 1

[Ipocrenimme onepanuu ¢ BEMIECTBOM

1. IlpaBuia TeXxHUKH O€30MACHOCTHU MPHU paboTe B XuMUueckoMm kabunete. [Ipuembr
oOpaiiieHust ¢ Ja0OpaTOpHBIM O0OpPYJOBAaHHUEM U HarpeBaTebHBIMU TpubOopamMu. 2.
HaGmronenust 3a n”3BMEHEHUSMH, TIPOUCXOISAIIUMHE C TOPSIIEH CBEUOH, U X ONMUCaHHE. 3.
Ananu3 mouBbl W Boabl. 4. IlpusHaku xumMuueckux peakiuid. 5. Ilpurorosnenue
pacTBopa caxapa M ONpeeJIEHUEe MaCCOBOM J0JI €r0 B PACTBOPE.

7. PactBopenne. PacTBopbl.

CBoiicTBa pacTBOPOB JJIEKTPOJIUTOB

PactBopenmne kak ¢usnko-xumuueckuit mporecc. IloHste o ruaparax u
Kpucraioruapatax. PactBopuMoctb. KpuBble  pacTBOPpUMOCTM  Kak  MOJIEIb
3aBUCUMOCTH PacTBOPHUMOCTH TBEPABIX BEIIECTB OT TeMIeparypsl. HaceleHHsie,
HEHACBHIIIEHHBIE W TEPECHIINICHHBIE PACTBOPHI. 3HAUYEHHE PACTBOPOB ISl IMPUPOIBLI U
CEJIbCKOTO XO35MCTBA.

[TorsitTue 00 AIAEKTPOTUTHYECKON AUCCOLUUAIMUA. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
MexaHu3M [HCCOLMAIMU 3JEKTPOJIUTOB C Pa3IMYHBIM TUIIOM XUMHUUYECKON CBSI3H.
CrereHb IeKTPOTUTHUECKOM nuccormanun. CUIbHbBIE U CIa0bIe JIEKTPOJIUTHI.

OCHOBHbBIE TIOJIOKEHHSI TEOPUU HIEKTPOIUTHYECKONM auccoruanuu. HoHHbIe
ypaBHEHUS peakiuidi. Y CIIOBUS MPOTEKAHUS PEAKIIMU OOMEHA MEXKIY JIEKTPOIUTAMHU J10
KOHIIA B CBETE€ HOHHBIX IPEICTABICHUN.

Knaccuduxkarus noHOB U UX CBOMCTBA.

Kucnotsl, nx knaccudukamus. Juccoruarusi KUCIOT M HX CBOMCTBA B CBETE
TEOPUM DJIEKTPOJUTUYECKON aucconranuu. MONEKyJIsipHble U HOHHBIE YpaBHEHUS
peakiuil KucioT. B3aumoneicTBUE KHUCIOT C MeTalulaMU. DJIEKTPOXUMHUYECKUU psif
HanpsDKEHUW ~ METauIoB.  B3aumopencTBhe  KHCIOT € OKCHJIAMM  METaJUIOB.
B3anmopenictBue  KMCIOT € OCHOBAaHUSIMA  —  pEakUWs  HEUTpaU3aLMMU.
B3aumopeiictBue KucioT ¢ coisiMu. Mcmonb3oBaHue TaOIUIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCJIOT.

OcHoBanus, ux knaccudukanus. J(ucconunanus oCHOBaHUM M UX CBOMCTBA B CBETE
TEOPHUU FIECKTPOIUTHYECKON JUCcconranuu. B3zauMonencTBue OCHOBAaHHUM C KUCJIOTAMU,
KUCJIOTHBIMU OKCHUJaMH U cojisiMu. Vcnonb3oBanue TaOMUIbI PAaCTBOPUMOCTH IS



XapaKTepUCTUKA XUMHUUYECKUX CBOWCTB OCHOBAaHUW. Pa3noxeHue HepacTBOPUMBIX
OCHOBaHUY IIPU HAIPEBaHUMU.

Conu, ux kinaccudukaius U AUCCOIMAIMS Pa3IUYHBIX TUIOB coieil. CBolcTBa
COJIEd B CBETE TEOPUM DIICKTPOJUTHUYECKOW AUCCOUMaluH. B3aumomencTBue colier C
METaJIJIaMH, YCIIOBUS MPOTEKAHUS 3TUX peakui. B3auMoIencTBrUE COJIe ¢ KUCIIOTaMU,
OCHOBaHUsSMM H  cojsiMu. Vcmonb3oBaHue  TaOMUIBI  PACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O0600u1eHue cBefeHui 00 OKCUIaX, X KIACCU(PUKALIMA U XUMUYECKUX CBOMCTBAX.

I'enetndeckne psiabl METAUIOB UM HEMETAUIOB. ['eHeTMueckas CBA3b MEXIY
KJIaCCaMH HEOPTaHUYECKUX BEILIECTB.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE peakluu. OKUCIUTENb W BOCCTAHOBUTEIIb,
OKHCJICHUE U BOCCTAHOBJICHUE.

Peakiiuu wuoHHOrOo oOOMEHa U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU.
CocTaBneHre ypaBHEHUH OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOI0M
ANEKTPOHHOTO OallaHca.

CBolicTBa NPOCTHIX BEIIECTB — METAIJIOB U HEMETAJJIOB, KUCIIOT U COJIEH B CBETE
peACTaBICHUN 00 OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIX MTPOIECCaXx.

JlemoHcTpanuu. McnblTaHue BENIECTB U UX PAacTBOPOB Ha JJIEKTPONPOBOIHOCTb.
JIBU)KEHHE  OKpallleHHbIX HOHOB B JJEKTPUYECKOM  TOJIe.  3aBUCUMOCTH
AJIEKTPOIPOBOJIHOCTH YKCYCHOM KHCIIOTHI OT KOHLIEHTpanuu. B3anmoaencreue HuHKa ¢
cepoit, constHOM kucioTou, xmopuaom Menu (II). ['openue maruus. BzammoneiicTBue
XJIOPHOM U CEPOBOJIOPOTHOMN BO/IBI.

8. IIpakTuxym Ne 2

CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB

HNonnble peaknuu. YCIOBUS IPOTEKAHUS XUMHYECKHX PpPEaKIUM  MEXIY
pacTBOpamMu JIEKTPOJIUTOB J0 KOHIIA. CBOMCTBA KMCIOT, OCHOBAHUM, OKCUIOB U COJICH.
Pemienue skcriepuMeHTaNbHBIX 33/1a4.

9 kiacc

BemrecTBo H XUMH4YeCKasi peaKkuus

[Tepuonnueckuit 3akoH. [lepuonnueckas cuctemMa XUMHUYECKHUX 3jieMeHTOB J[. U.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOMCTB XMUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIus, KAJIbIUSI U UX COCJUHEHUN B COOTBETCTBUU
C MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckon CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIbl XUMUUYECKON CBI3H. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTAUIMYECKOW PEMIETKH MW BHJA
XUMHUYECKOU CBSI3H.

Knaccudukanuss w HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3JIMYHBIM KJacCaM HEOPraHUYECKHUX COCIUHCHU,
FEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.



Knaccudukanusa XuMUYeCKUX peakluid MO pa3WyHbIM MpU3HAKaM (10 YUCTY U
COCTaBY Y4YacCTBYIOLIMX B PEAKLMHU BELIECTB, MO TEIUIOBOMY 3((PeKTy, M0 U3MEHEHHUIO
CTENEHEl OKHUCIEHHMS XMMHYECKHUX D3JEMEHTOB, IO OOpaTMMOCTH, IO YYaCTHIO
Karaau3aropa). DK30- U SJHIOTEPMHUUECKHE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHHUS.

[lonsiTue o ckopoctu xumudeckoil peakuuu. IloHsiTue 00 00paTUMBIX U
HEOOpATUMBIX XUMHYECKUX peakiusx. [IoHATHE O TOMOT€HHBIX U TeTepPOreHHBIX
peakuusax. Ilonsarue o karammse. IloHsThe o0 Xumuueckom paBHOBecuU. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIIUU U MOJOKEHNE XUMUUECKOTO PABHOBECHS.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON peakunu. CocTaBlieHHE YPAaBHEHUN OKHCIUTEIBHO-
BOCCTAHOBHTEJbHBIX PEAKIIMI C UCTIOJIB30BAHUEM METOJIa AJIEKTPOHHOTO OajaHca.

Teopust HPHEKTPONUTHYECKONW AUCCOLMALNUA. OJIEKTPOIUTBI U HEDIICKTPOJIUTHI.
Katuonbl, aHuoOHB. MeXaHU3M AUCCOUMALMM BEUIECTB C PA3JUYHBIMM BUJIAMU
XUMH4ecKkor cBsi3u. Crenenb aucconuanuu. CHUIbHBIE U Cl1a0ble SJIEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIOBHUS MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBIE MOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAHUU U
coJieil B CBETE MpeJCTaBICHUN 00 BJIEKTPOIUTHYECKON muccouuanuu. KayecTBeHHBIE
peakuuu Ha MOHBL. [loHsTHE O TUAPOIN3E COJIEH.

XAMUYECKUA HSKCIepuMEHT. (O3HaKOMIIEHHE C MOJEISMH KpPUCTAUITMYECKUX
pPEMIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETauloB (rpadura W aimMmasa),
CIOHBIX BEIIECTB (XJOpUIa HATpHsl), HCCIECIOBAHUE 3aBUCHUMOCTH CKOpPOCTHU
XUMHYECKOM peakiuu OT BO3ACHCTBUA pa3NUYHBIX (AKTOPOB, HCCIETOBaHUE
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MpoLecca TUCCOLUMALMU KUCIIOT, IIEI0UYE U
coiiei (BO3MOXKHO HCIIOJB30BaHUE BHUJIEO MAaTEpUAIOB), MPOBEJICHHUE OIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKK TMPOTEKAHUS pPEaKiuid MOHHOTO oOMmeHa (oOpa3zoBaHme
ocaJika, BBIJIETICHUE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakUuid  (FOpeHHe, Peakuuu  pa3IoKeHus,
COEIMHEHUs), PAClO3HABAaHUE HEOPraHMYECKHX BEIIECTB C MOMOIIbI0 KaueCTBEHHBIX
pEaKUnil HAa MOHBI, PEICHHUE YKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeramnsl n ux coequnenus. OOmas xapakTepuctuka rajoreHoB. OcoOeHHOCTH
CTpOEHHUSI aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTtpoeHue U (PU3HUECKHUE
CBOWCTBA MPOCTBIX BEIIECTB — TAJIOTEHOB. XMMHUYECKUE CBOMCTBA HAa IPUMEpPE XJIOpa
(B3auMoeiicTBUE ¢ MeTaJUlaMH, HEeMEeTalaMH, IejiodyaMu). XiopoBoaopoa. ColsHast
KHCJIOTa, XMMHUYECKHE CBOMCTBA, NOJIY4YCHHE, NpUMEHeHue. JleiicTBue Xxiopa u
XJIOPOBOJIOPOJA HA OpPraHM3M 4YesjoBeKa. BaxkHenmune XJOpHuAbl MU UX HAXOXKJICHUE B
IIPUPOJIE.

O6mass xapaktepuctuka 3jaeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeNneHU okucieHusl. CTpoeHre u Pu3nueckue CBOMCTBA MPOCTHIX
BEILIECTB — KHUCJOpOJa U Cepbl. AJIOTPOIHbIE MOAU(DUKALIMUA KUCIOPOAAa U CEPHI.
Xumuueckue cBoicTtBa cepbl. CepoBOAOpOAd, CTpoeHHE, (PU3NUYECKHUE U XUMHYECKUE



cBoicTBa. OKCUABI CEpbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa,
dbu3nYecKkue U XUMUUYECKUE CBOMCTBA (0OOIIME KaK MPEICTaBUTENS Kiacca KHUCIOT U
cnenuduyeckre). XUMUUYECKUE PEaKIINU, JeXkKallie B OCHOBE MPOMBIIIJIEHHOTO croco0a
MOJy4YEeHUsI CEpHOU KUCIOTHI. [IpuMeHeHne cepHoll KUCHOThl. COJIM CEPHOM KHUCIIOTHI,
KaueCTBEHHAasl peakius Ha cyibdaT-uoH. HaxoxxneHue cepbl U €€ COCAMHEHUU B
npuposie. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIMIEH Cpelbl COEJUHEHUSIMU CEpBI
(KUCTIOTHBIE  JOXIW, 3arps3HEHHE BO3JyXa U BOJIOEMOB), CIIOCOOBI  €ro
MIPEOTBPAILICHHUS.

O61mas xapakrepucTuka neMeHToB VA-rpynibl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTENEHH OKUCIEHUs. A30T, paclpoCTpaHEHHUE B MpUpOJE, (pusznueckue u
XUMUYEeCKre cBoicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (uU3U4YeCKUe U
XUMUYECKHE CBOMCTBA, MOJydeHUEe U mpuMeHeHue. Coin aMMOHUS, UX (U3NYECKHUE U
XUMUYECKHE CBONCTBa, NpuMeHeHue. KauecTBeHHas peakius Ha HOHBI aMMOHHUAI.
A3oTHas kucioTra, e moiyudeHue, GU3MYECKHE W XUMUUYECKHE CBOMCTBa (0OIIME Kak
NpeJICTaBUTENS Kilacca KUCIOT U crienuduueckue). Vcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHSI B KA4eCTBE MHHEPAIbHBIX YyI0OpeHud. XHUMHUYECKOe 3arps3HCHHE
OKpY’KaroIIel cpe/lbl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JOXK/IU, 3arps3HEHUE BO3IyXa,
mouBbl U BOJ0EMOB). Docdop, amtorponHbie Moaudukaruu dochopa, puzMIecKue u
xumuueckue cBoictBa. Oxcun dochopa (V) u docdhopHas kuciora, GU3HIECKUE H
XUMHYECKUE CBOWCTBa, monyueHue. Vcmone3oBanwe ¢docharoB B kadecTBe
MUHEPAIBHBIX YA0OPEHHIA.

O6mass xapaktepuctuka dieMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIC CTENEHU OKHUCICHUS. YTIEPOJ, aJUIOTPOIHbIE MOAU(PHUKAIINH,
pacnpocTpaHeHre B TpHpoie, (pu3myeckue U XUMUYECKHE CBOMCTBA. ACOpOLHS.
Kpyrosopot yrinepona B mpupojae. Okcuabl yriepoja, ux GuU3HuecKrue U XUMHUECKHUE
CBOICTBA, IEHCTBUE HA )KUBBIE OPTAHU3MBI, TIOJyY€HHUE U IPUMEHEHUE. DKOJIOTUYECKHE
mpoOemMbl, CBsi3aHHbIE ¢ OKcuaoM yriepona (IV), rumoresza rmo0ansHOTO MOTEIIICHUS
KJIUMaTta, MapHUKOBBIA 3(P(deKT. YroiapHas KHCIOTa W €€ conM, uX (U3NYECKHue u
XUMUYECKHE CBOICTBA, IMOJy4YeHHE U mnpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-noHBI. Mcronp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIITUICHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble TMOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEJUHEHMSIX
yriepoaa (MeTaH, 3TaH, 3THIEH, alETWUJIEH, 3TaHOJ, IJIMIEPUH, YKCYCHAas KHCIIOTA).
[IpupoaHble ICTOUHUKHU YTIEBOJOPOJOB (YroJib, MPUPOAHBIN ra3, HeTh), IPOIYKTHI UX
nepepabotku  (O€H3WH), WX poJb B OBITY HW MNPOMBINUICHHOCTH. [loHSATHE O
OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: KUpax, O€lKax, yrieBoJlaXx — U UX POJIM B KU3HU
yesoBeka. MarepuaibHOE €IMHCTBO OPIraHUYECKUX U HEOPTAHUYECKUX COSTUMHECHUM.

Kpemnuii, ero ¢uzmyeckne U XMUMUYECKHE CBOICTBA, MOJYYEHUE U MPUMEHEHHUE.
Coenunenust kpemHus B npupoje. O0mue npeacrtaBieHus o0 okcuae kpemuus (IV) u
KpeMHHeBOM kuciore. CWIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.



Baxuneiliue cTpouTenbHblE MaTepUalbl: KepaMmMHuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eroH. [IpobieMbl 6€30MacHOr0 MCHOJIb30BaHUS CTPOMTENBHBIX MaTepUajoB B
IOBCETHEBHOM KU3HM.

XumMu4ecknuil 3KcrnepuMeHT. M3yueHue oOpa3lioB HEOPraHUYECKUX BELIECTB,
CBOWCTB COJISTHOM KHCIIOTBI, MPOBEICHUE KAUYECTBEHHBIX PEAKIMN Ha XJIOPUII-UOHBI U
HaOJI0JICHUE TPU3HAKOB UX TMPOTEKAHUsS, OMBITHI, OTpaxaromue (Qu3nueckue u
XUMHUYECKHE CBOMCTBA TaJOIN€HOB M HX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAJIOB), O3HAKOMJIEHHE C O0Opa3naMu  XJOpHUAOB  (TaJlOT€HUIOB),
O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COCAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJIeOMaTepuaaoB), HaOJIOJCHUE Tpoliecca OOYriIMBaHMs caxapa I0J] JIEHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KMCIIOTHI, U3YYEHUE XUMHUYECKUX CBONCTB pa30aBIECHHOU
CEepPHOU KUCIIOTHI, MPOBEJCHNE KAaUYECTBEHHOW peaKIuu Ha CyJib(aT-uoH U HAOJIO/ICHUE
npu3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a3zota, (pocdopa
U X COEIUHEHMH (BO3MOXHO HMCIOJIb30BAHHE BUACOMATEPHAIOB), 00pa3iaMy a30THBIX
u QochopHbIX yaoOpeHHH, MMONy4YeHHE, COOMpaHUe, pACIO3HABAHHE W H3yYCHHE
CBOMCTB aMMHaKa, IPOBEICHNE KAaUeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U GocdaT-uoH
U U3y4YCHHE MIPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBIE KOHIICHTPUPOBAHHOMN a30THOM
KHUCJIOTBI C M€ (BO3MOKHO HUCITOJIb30BAHUE BHUAEOMATEPHAIIOB), U3YYEHUE MOJEIEH
KPUCTATHYECKUX PEIIETOK anmMasa, rpadura, QyisiepeHa, 03HaKOMIIEHHUE ¢ MPOIECCOM
aZcopOIMM  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM yIIAEM U YCTPOWCTBOM
OpOTHBOra3a, IOJIyueHHe, COoOMpaHHue, pacro3HaBaHWE W HU3YYCHHE CBOWCTB
YIIIEKUCIIOTO Ta3a, MPOBEJCHUE KaYeCTBEHHBIX PEaKInii Ha KapOOHAT U CHIIMKAT-UOHBI U
U3Y4YEHUE IMPU3HAKOB HMX IMPOTEKAHMS, O3HAKOMIIEHHE C MPOAYKLIHEH CHIMKATHOU
IPOMBILIJIEHHOCTH, PEUIEHUE HSKCIEPUMEHTAIBHBIX 3ajauy Mo Teme «BaxkHeiimine
HEMETAJUJIbI U KX COEAUHEHUS.

MeTaJsibl M X COeIMHEHMUS.

OO0mrast XxapakTepuCTUKa XUMHUUYECKUX SJIEMEHTOB — METaUIOB Ha OCHOBAaHWUU HX
nosioxxkenusa B [lepuoanueckoit cucreme xumuueckux sneMeHToB [[. . MenaeneeBa u
ctpoenusi atomoB. CTpoeHue MeTauioB. MeTamudeckas CBs3b M MeETaJuIMuecKas
KpUCTAJIMYECKAasT pPEemIETKA. OJIEKTPOXUMHUYECKUNA PNl HANpSHKEHW  METasuioB.
dusnyeckue W XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrnocoObl TOTyYeHHS
MeTaiioB. [loHsiTHE O KOpPpPO3WHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTajlb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

[I{eounble Metaiuipl: noJiokeHue B lleppoanmyeckorl cHUCTEME XUMHUYECKHX
snemeHtoB J[. WM. MeHneneeBa, CTpOEHHE HX aTOMOB, HAXOXJICHHE B MPUPOJE.
dusnueckue W XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpust U Kanus). OKCuibsl U
TUAPOKCUABI HATPUS U Kanus. [[puMeHeHne MeI0UHbIX METANIOB U UX COEIUMHEHUM.

[[lenoyHO3eMeNbHBIE METALIBI MAarHUM M KaJdbLMK: MmoJioxkeHue B [lepuoanueckoit
cucteMe xuMudeckux osaemeHtoB J[. WM. MeHnneneeBa, CcTpoeHHWE HX aTOMOB,



HaxOoXxJeHHe B mnpupoge. PHU3NUECKUE M XUMHUYECKHE CBOWCTBA MarHus W KalbIIU.
Baxueitiue coeamHeHus kKanbius (OKCUI, TUAPOKCHI, coiH). KECTKOCTh BOABI U
CHocOoO0BI €€ yCTpaHEHUSI.

Amromunuii: nonoxkenue B [lepuoguyeckoil cucteMe XMMUYECKUX JJIEMEHTOB /l.
N. Menpneneesa, cTpoeHUE aTOMa, HAXOXKACHHUE B nIpupoae. OU3nUeCKue U XUMUYECKUE
cBoMcTBa amfoMuHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U TUPOKCUIA ATIOMUHUSI.

Kenezo: nonoxenune B Ilepuoanueckord cucreme XUMUYECKUx anemMeHToB [. .
MenpeneeBa, CTpOEHHE aToMa, HaxokaeHue B mpupoae. OU3NUEeCKUEe U XUMHUYECKHUE
cBoicTBa xene3a. Oxkcunpl, Tuapokcuasl U conu xenesa (II) u xxeneza (I11), ux cocras,
CBOMCTBA U MOJy4YECHUE.

Xumuueckuit 3xcnepumenm. O3HakoOMJIeHHE ¢ oOpa3llaMl METaJIOB M CILIABOB,
X (PU3MYECKUMH CBOMCTBAMH, U3YUCHUE PE3YIHTATOB KOPPO3UU METAILIIOB (BO3ZMOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHUA KabIIUs U
HATpHS ¢ BOJIOM (BO3MOYKHO MCTIOJIb30BAHHUE BUIEOMATEPUAIIOB), UCCIEIOBAHNE CBOMCTB
KECTKOU BOJIBI, TIPOIIECCa TOPEHUS jKejie3a B KUCIOpoje (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMAaTEpPUAIOB), MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIMii HA MOHBI: MarHusl,
Kanbplusi, amoMuHus, 1uHkKa, xkenesa (II) m xenmeza (II), menu (II), maGmonenue u
ONMCAaHUE IMIPOLIECCOB OKpAIIMBAHUA IUIAMEHU HOHAMU HATpHUs, Kaldsg W KaJbLMs
(BO3MOKHO HCIMOJB30BAHUE BUJIEOMATEPHUANIOB), MCCIEI0BaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCHUIA ATIOMUHHUS U TUAPOKCHUIA [MHKA, PELICHUE HKCIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BaxkHenmume MeTauibl U UX COCTUHECHUSD.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa u Marepuanbl B IIOBCEHEBHOW JKWM3HU 4YeJIOBEKa. beszomacHoe
UCIIOJIb30BAaHUE BEIECTB M XUMHUYECKUMX peakuuid B ObiTy. I[lepBas momomib mpu
XUMHUYECKHX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarolled cpeabl (MmpelenbHas JoImycTUMas
KoHIIeHTpaiusi Bemects, nainee — I[I[JIK). Ponp xumum B pemieHUM 3KOIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

N3yuenne o00pa3noB MaTepHalioB (CTEKJIO, CIUIaBbl METAUIOB, MOJUMEpPHbBIE
MaTtepuaibl).

Mexcnpeomemunie cea3u

Peanuzamus MexnpenMeTHBIX CBS3€d NpU H3Yy4YeHUM XUMUH B 9 Kiacce
OCYLIECTBIISIETCS] YEPE3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHATUHM, TaK
Y TIOHATUH, SBJISIIOIIMXCS CHUCTEMHBIMHU JUISl OTAEJBHBIX INPEAMETOB €E€CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO6uue ecTeCTBEHHO-HAaY4YHbIEC MOHATHS: HAy4YHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, KiaccupuKanus, MNEPUOJUYHOCTh, HAOJIOJACHUE, OSKCIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHHUE, MOJIEIb, SBJICHUE, MAapHUKOBBIA 3(PQPEKT, TeXHOIOorus,
MAaTepHUabl.



®dwusmuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKHUNA 3apsjl, MPOBOJHUKH, MOITYIMPOBOIHHUKH,
IVAIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpPUCTAINIMYECKass peméTKka, CIUIaBbl, (U3NIECKUE
BEJIMUMHBI, CIUHUIBI W3MEPEHHs, KOCMHYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3JHI,
Connue.

buonorusi: ¢dorocunTes, apixaHue, OWocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yaoOpeHwsI, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAbl, TOPHbIE MOPOJABI, TMOJE3HBIC
MCKOIIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110 BUOJIOT'NHA
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30BAHUS (BA3OBEIIT YPOBEHD)

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHMsI
JOCTUTAIOTCS B XoJ¢ OOydYeHHs XHMHH B CIUHCTBE Y4YeOHOH M BOCIUTATEIbHOM
JCSTEILHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMHU H
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATBIMH B OOIISCTBE MPaBUIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS U COLUATM3AIINN
00y4Jarouxcs.

JIMYHOCTHBIC pe3yJbTaThI OTpaXKaroT TOTOBHOCTD 00yJaroIuxcs
PYKOBOJICTBOBATHCS CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTALIMA W PACIIMPEHUC
OTIBITA JCATCIIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

[ICHHOCTHOT'O OTHOIIIEHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAYYHOMY HACJICJUIO0, TOHUMAaHU 3HAYCHHUS XUMUYCCKON HAYKH B J)KM3HH COBPEMEHHOTO
o0IIecTBa, CMOCOOHOCTH BJaAeTh JOCTOBEPHOW uHGpOpMAIMEe O MepeaoBbIX
JTOCTHIKEHUSX U OTKPHITHSIX MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B
HaY4YHBIX 3HAHHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABIICHUS O COIMATBHBIX HOPMaX M TMPaBUIIaAX MEXJIMIHOCTHBIX OTHOIIICHUN B
KOJIJICKTUBE, KOMMYHHKATUBHOW KOMIIETCHTHOCTH B  OOIIECTBEHHO IOJIE3HOM,
y4eOHOMCCIIeIOBATELCKOM, TBOPUECKOW M APYTUX BUAAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOW  JEATEIBHOCTH  INPH  BBINIOJHEHUH  YYCOHBIX,
TIO3HABATEIBHBIX 3a/1a4, BBITOJIHEHUN XUMHUYECKUX dKCTICPUMEHTOB, CO3aHHH yUYCOHBIX
IPOCKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHUIO M B3aWMOIIOMOINM B TIPOIECCE ATOU
y4eOHOW JCSITeTbHOCTH, TOTOBHOCTH OIICHMBATH CBOE TOBEICHUE WM IOCTYIKH CBOUX
TOBApUIIIEH C TO3WIIMM HPABCTBCHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUI ITOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PEHYECKHE TIPEJCTABJICHUS O BEIISCTBE W XUMHYCCKOW peakiuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBJISIONINEC OCHOBY
JUIS TIOHMMaHWsl CYIIHOCTH HAy4YHOW KapTUHBI MUpA, TPEJCTABICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBI, B3AUMOCBSI3AX UeIOBEKa C MPUPOTHOU CPENoi, O
POJIM XUMUH B TIO3HAHHUU ITHX 3aKOHOMEPHOCTEIH;

M03HaBaTEJIbHBIC MOTHBEI, HAIPABJICHHBIC HA IMOJTYYCHHE HOBBIX 3HAHWH 110 XUMUH,
HEOOXOAMMBIE JIJIsT OOBSICHECHHS HAOJI0JaeMBIX MPOIIECCOB M SBJICHUH, MMO3HABATCIBHOM,
WH(POPMAITMOHHON M YUTATEIBCKOW KYJIbTYPBI, B TOM YHCJIC HaBBIKOB CAaMOCTOSITCIILHOM
paboThl C yUeOHBIMU TEKCTaMH, CIIPABOYHON JIMUTEPATYPOH, TOCTYIHBIMUA TEXHUYCCKHUMHU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTH;



MHTEPEC K 00YUYEHUIO U MMO3HAHUIO, JTF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON M MCCIEA0BATENBCKONW ESITEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIECHHOCTH U YPOBHS OOYYEHHUSI B TaJIbHEHIIEM;

4) popMHpPOBAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHHME LIEHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 3JJ0POBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUA U HEMPUSATUE BPEAHBIX
NpUBBIYEK  (YNMOTpeOJeHUs  aJKOrojis, HApPKOTHKOB, KypeHHs), HE0oOXOIUMOCTH
coOI0IeHUsT TpaBWJI O€30MaCHOCTH MPU OOpAIEHUH C XUMUYECKHMH BEIECTBAMH B
OBITY U peabHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEeC K MPaKTUUYECKOMY H3Y4YEHHUIO Mpodeccuil U TpyAa pas3IuyHOro poja,
yBaXEHHE K TPYAY U pe3yjbTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YHCIE HA OCHOBE
OPUMEHEHHUsS] MPEeJAMETHbIX 3HAaHWW MO XHWMHUH, OCO3HAHHBIM BHIOOP WHAMBUIYaTbHON
TPACKTOPUU TMPOJOJDKEHUS 00pa3oBaHUs C€ Y4YETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCIEelHON
npodeccuoHaIbHOM JEeATENBbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJie;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE€ KaK MCTOUHMKY KU3HU Ha
3emile, OCHOBE €€ CYIECTBOBAaHHWSA, MOHMMAHUE IIEHHOCTHU 3JI0POBOr0 M 0E€30MacHOro
oOpa3a JKHU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYecKOMy U
NICUXUYECKOMY 3J0pPOBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHHsS] MpaBuUi Oe30MacHOTO
NoBeIeHHsI TIPU paboTe ¢ BEIIeCTBAMM, a TAKKE B CUTYalUAX, YTPOKAIOIMIUX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUA, IMOJIy4yaeMble TpPH H3YYCHUU XUMUHU, IS
pelIeHUs] 3a/a4, CBA3AHHBIX C OKPYKAIOWIEW IPUPOJHON CpEeAOM, MJisi TOBBILICHUS
YPOBHSI AKOJIOTHYECKON KYJIbTYpbI, OCO3HAHUS TII00ATBLHOTO XapaKTepa HKOJIOTHYECKUX
npobiieM M MyTed HMX peuieHus MOCPEIACTBOM METOAOB XHMHH, 3KOJOTHYECKOTO
MBIIJIEHUSI, YMEHUSI PYKOBOJCTBOBATHCSI UM B IO3HABATEIbHOM, KOMMYHHKaTUBHON WU
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX  pE3yJbTaTOB  BBIACISIOT  3HAYUMBbIE  JUIsS
dbopMHUpOBaHUST MHUPOBO33PEHHS OOIICHAYYHBIC TOHITHS (3aKOH, TEOpHS, MPUHIIHII,
runotesa, (hakT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYUYHBIX y4EOHBIX MPEeAMETax M IMO3BOJISIIOT HAa OCHOBE 3HAHUN U3 3TUX
npeaMeTroB (GpopMHUpOBATH NPEACTABICHUE O IIEJIOCTHOM HAay4YHOW KapTUHE Mupa, U
YHUBEpCaJibHble  y4eOHble  JeicTBUsL  (IIO3HABaTENbHbIE,  KOMMYHHKATHBHEIE,
peryjasiTUBHBIE),  KOTOpble  oOecneyuBalOT  (OPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUTAHUPOBAHUIO U OCYILECTBICHUIO YUYEOHOU JI€SITEIbHOCTH.



Ilo3naBaTe/ibHBbIE YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHS

ba3oBble 1oruveckue aeiicTBUA:

YMEHUSI UCIIOIb30BaTh MPUEMBI JIOTHUYECKOTO MOHITUSIMU), UCIIOJIb30BATh MOHSITHUS
JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U KPUTEPUU IS
KJaccupUKalMi XUMHYECKHUX BEIIECTB M XUMHYECKUX peaklui, YCTaHaBJINBAThH
MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXJIYy OOBEKTAaMHU H3YUYEHUS, CTPOUTH JIOTMYECKUE
paccyxaeHusi (MHAYKTUBHBIC, JENYKTHBHbBIEC, 10 aHAJOTWH), [eJlaTh BBIBOJABI U
3aKJTIOUCHUS;

yMEHHE TPUMEHSATH B Mpollecce TMO3HaHMS TOHATUSA  (NpeIMETHhIE U
METanpeIMEeTHbIE), CUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCIIOIb3yeMble B XUMUU,
npeoOpa3oBbIBaTh IMIUPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHBIC TPEACTaBICHUS —
XUMUYECKHUI 3HAK (CHMBOJI dJIEMEHTa), XUuMuueckasi hopmysia U ypaBHEHUE XUMUYECKOU
peakiuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, ¢ YYETOM ITUX MOJEIbHBIX
NpEJCTaBICHUN BBISBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX
OOBEKTOB — XUMHUYECKHX BEIIECTB MU XHMHYECKUX PEaKIUi, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHbIE CBS3W W TMPOTHBOPEUMS B HU3YYaEMbBIX
mpoliieccax U sIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHl B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaK)KE€ B KA4eCTBE OCHOBBI I ()OPMHUPOBAHUSI THIIOTE3bl IO IMPOBEPKE
IPAaBIJILHOCTHU BBICKA3bIBAEMBIX CY)KJICHUIA;

OpUOOpEeTeHHe OMbIlTa IO IUIAHUPOBAHMIO, OpPraHU3alMK W MPOBEICHUIO
YUYEHUYECKHUX SKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJ0M IPOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €0 PE3yJbTaT, (HOPMYTUPOBATH OOOOIIEHUS U BBIBOJBI IO PE3YJIbTaTaM
POBEIEHHOTO OMbBITA, UCCIIEIOBAHUS, COCTABIIATH OTUET O MPOJIeTaHHOM padoTe.

PabGora ¢ undgopmanmei:

yMEHHE BBIOUPATH, aHATH3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIIUIO PABTUIHBIX
BUIOB M (GOpM TMPEACTABICHHS, TMOIy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (HAYy4HO-
MOMyJsipHasl JUTepaTypa XMMUYECKOTO COJEPIKaHUS, CIPaBOYHBIC MOCOOUS, PECYPCHI
NuTtepHera), KpUTHUYECKM  OLEHHUBATh  MPOTUBOPEUYMBYID U  HEIOCTOBEPHYIO
uHbOpMaIHIO;

YMEHUE TPUMEHSATh pa3WYHbIE METOJbI W 3ampoChl TMPH TIOWCKE U OTOOpe
nH(OPMAITIN U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JJIS BHIMIOJTHEHUSI YICOHBIX U
MO3HABATENBHBIX 3aJlay OMNPEACIIEHHOTO THUMA, NPUOOpEeTEeHHWEe OmbITa B 00JIacTH
UCIIOJB30BaHUS ~ MH(POPMALMOHHO-KOMMYHHUKATHUBHBIX  TEXHOJIOTHM,  OBJIaJICHUE
KyJbTYpPOi aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO
BBIOMpaTh ONTUMAaNbHYIO (GOpPMY MpPEACTABICHUS HHPOPMAIMU U WILTIOCTPUPOBATH
pelriaeMble 3a/1aud HECJIIOKHBIMU CXEMaMH, AuarpaMmaMu, Apyrumu popmamu rpaduku
M UX KOMOHMHAIIUSIMU;

YMEHHUE  UCIOJB30BaTh M  aHaNUM3UpOBaTh B  Ipouecce  ydyeOHOH



HCCJIEeI0BATEIbCKON  AESATENBHOCTH HWH(GOPMAIMI0 O BIUSHUHM [POMBIIUIEHHOCTH,
CEJIbCKOT0 X03sIIICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOAHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHHUS 3a7aBaTh BONPOCHI (B XOJie¢ JAuajnora u (Wih) AUCKYCCHUHU) MO CYIIECTBY
o0cyxJ1aeMOi TeMbl, (POPMYJIIUPOBATH CBOU MPEMJIOKEHHUSI OTHOCUTEIBHO BBIITOJIHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHS MPEACTABIATH NOJYYSHHbIE PE3YyIbTaThl MO3HABATEIBHON IESITEBHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeJlaThb MPE3EHTAIMI0 PEe3yJIbTAaTOB BHITTOTHEHUS
XUMHUYECKOT0 JKCclepuMeHTa (J1abopaTOpHOrO OMbITa, Ja00OpaTopHOM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHUS  y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMU B  COBMECTHOM
MO3HABATEIbHON M HCCIIEOBATENILCKON JESTENIbHOCTH MPH PEUICHUH BO3HUKAIOIIUX
npo0JieM Ha OCHOBE Yu€Ta OOIIMX MHTEPECOB M COTJAcOBaHUsS MO3UIUHN (00CYyXaAeHUS,
OoOMEH MHEHMSIMHU, «MO3TOBbIE WITYpMbl», KOOPJAMHAIIUS COBMECTHBIX JICHCTBHIA,
OTpeJIeICHHE KPUTEPUEB IO OLICHKE KaYeCTBA BHITIOJHEHHON paOOThI U APYTHE).

PerysiTUBHbIE YHUBEpPCAJIbHbIE YYeOHbIE TeCTBHS:

YMEHHE CaMOCTOSITEILHO  ONpPENEeNsiTh LEeId  JESITeNbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH W TNpPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh HambOosee 3P(HEKTUBHBIC CHOCOOBI pEIIeHUS Y4YEOHBIX H
MO3HABAaTEIbHBIX  3aJlay, CAMOCTOSITEIBHO  COCTaBISATh  WJIM  KOPPEKTUPOBATh
NPEJIJIOKEHHBIN alrOpUTM JEUCTBUI MpPU BBHIMOJIHEHUH 33JaHUN C y4ETOM MOJIYyYECHUS
HOBBIX 3HAaHUU 00 wu3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX, OIICHUBATh
COOTBETCTBHE IMOJIYYEHHOTO pPE3yJbTaTa 3asBICHHOW €M, YMEHUE MCIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX Pe3yibTaTOB MO OCBOSCHHUIO 00S3aTEIIBHOTO COJACPIKAHMS,
YCTaHOBIIGHHOTO JTaHHOUW (enepanbHON paboueld mMporpaMMoOl, BBIICISIOT: OCBOCHHBIS
00ydJaromuUMHCsT HAYYHBIC 3HAHUS, YMEHUS WU CIIOCOOBI ACHCTBUM, CICM(PUUSCKHUE IS
MpeAMETHON 00J1acTH «XHUMHUS», BUIbI ICATSILHOCTH 10 TOJIYYEHUIO HOBOTO 3HAHUS, €T0
HHTEpIpETAlliHd, TPeoOpa30oBaHUI0O M MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX M HOBBIX
CUTYaITUsX.

K kxoHmy oOyuenmst B 8 KJjacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMUXCS YMCHHI:

®PACKphIBATh CMBICII OCHOBHBIX XHUMHWYECKUX TIOHSATHUH: aTroM, MOJEKyJa,
XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS H
HEOJHOPOJHAsI), BAJICHTHOCTh, OTHOCHUTEIIbHAs aTOMHas M MOJEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MacCcoBas IO XUMHYECCKOTO JIEMCHTA B
COEIMHEHUH, MOJISIPHBIH 00BEM, OKCH]I, KHCJIOTA, OCHOBaHHE, COJIb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKHCJICHHUS, XMUMHUYCCKas peakKius, KiacCU(HUKaIHs



pEaKUnii: peakiui COCIVHEHUS], PEAKIIMU Pa3I0KECHUSA, PEAKINHU 3aMEIICHUS, PEaKLIUU
oOMeHa, 3K30- M SHJIOTEPMHUYECKUE PEaKIMH, TEIIoBOM d(PdeKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJOM aToma, aToMHas OpOWTallb, paJuyC aToMa, XHMHUYECKas CBS3b,
MOJSIpHAsE W HEMOJSIpPHAs KOBAJICHTHAsi CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AaHWOH,
pacTBOp, MaccoBasi 107151 BelllecTBa (IPOLIEHTHAs! KOHIIEHTpAaIKs) B pacTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBSI3bh OCHOBHBIX XUMUYECKUX TTOHATUN U IPUMEHSTh ATU
MOHSTHS MPU OTMCAHUU BEIIECTB U UX MPEBPAIICHUII;

® IICII0JIH30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJIS COCTaBieHUs (OpMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

® OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, CTCTICHb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIUHCHUSX, MPUHAJJICKHOCTh BEIIECTB K
OTPENEeNIEHHOMY KJIACcCy COEMMHEHHM 1o ¢dopmyliaM, BHJI XUMHUYECKOM CBS3H
(xoBaJIeHTHAsI M1 MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

epackpbiBaTh  cMbicn  llepmommueckoro  3akona J. WM.  MeHnneneena:
JEMOHCTPUPOBATh TMOHMMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX
3JIEMEHTOB OT MX MOJ0XeHUs B [lepuoanueckoil cucreme, 3aKOHOB COXPAHEHUSI MaCChl
BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HUs, 3aK0OHa ABOTaapo;

®OMHUCHIBATh U XapaKTepu3oBaTh TabmuuHyro dopmy lleproanueckoit cucTeMbl
XUMUYECKUX JJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHasg noarpynna (A-rpymnma)» u
«miobounass mnoxarpynmna (b-rpynma)», wmanble u  OOJbIIME TEPUOABI, COOTHOCHUTH
o003HaueHusi, KOTOpble MMelTcst B Tabnwuie «llepuoamyeckass cucreMa XUMHUYECKHX
sanemeHtoB [[. . MenaeneeBa» C 4YHMCIOBBIMH XAapaKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHYECKUX DJIEMEHTOB (CocTaB M 3apsij sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeneseHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KIacCU(PUIUPOBATh  XMMHUYECKHE  DJIEMEHThI, HEOPraHUYECKHE  BEIEeCTBa,
XUMUYECKHE peakuu (MO YMCIy U COCTAaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TeroBomMy 3 dexry);

® XapaKTepU30BaTh (OMUCHIBATH) O0IME XUMUYECKHUE CBOWCTBA BEIIECTB PA3IUIHBIX
KJIacCOB,  NOATBEP)KJasi  ONUCAHUE  NpPUMEPAMU  MOJIEKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

® [[POIHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O COCTABa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

® BEIYHMCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOTO 3JIeMEHTa 1o (OpMyse COCIMHEHHs, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;

®[IPUMEHSATh OCHOBHBIE OINEpAlMd MBICIUTEIbHON NESITENbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTHU3allUI0, KIacCU(UKAIUIO, BBISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€M — 11 M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUUYECKUX



peakluidl, €CTeCTBEHHO-HAayYHblE METOAbl [O3HAHUS — HaAONIOJEHHE, HW3MEpPEHHE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (peasIbHbId U MBICIICHHBIN );

eClIeIOBaTh MpaBWIaM IOJIb30BaHUS XMMHYECKOM MOCYAOW M Ja0OpaTOpHBIM
o0oOpyAOBaHMEM, a TaKXKe MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOJYYCHUIO U
coOupaHuio Ta3000pa3HBIX BEHIECTB (BOJAOPOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIENM PaCTBOPEHHOIO BELIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKUE HKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIIBI0 MHAUKATOPOB (JIakMYC, (heHOoNn(TaIeuH, METHIIOPAHK U APYTHUE).

K xonmy oOyueHus B 9 kJjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

® DaCKphIBATh CMBIC OCHOBHBIX XHUMHUYECKHX TMOHSATUM: XUMHUYECKUU DIIEMEHT,
aToM, MOJIEKyJla, HWOH, KaTHOH, AaHUOH, IPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPULATENILHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas peaxius,
XUMUYECKasi CBS3b, TEIIOBOM 3¢ (eKT peakinuu, MoJib, MOJSPHBI O00BEM, pacTBOD,
ANEKTPOIUTHI, HEDJIEKTPOJIUTHI, BJICKTPOJIUTUUECKAsE AMCCOLMALUSA, PEAKIUU HOHHOTO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIIUH,
OKHUCJIMUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTENh, BOCCTAHOBUTEb, OKUCICHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBi3b (KOBaJeHTHas,
MOHHAs, METAJUIMYECKasi), KpHUCTaJUINUeCKas pemeETKa, KOPpPO3Us METAIOB, CIUIABBI,
CKOPOCTh XMMHYECKOM peakluu, MNOpenesbHo pomnyctuMas KoHmeHTpamus 1K
BEILECTBA;

® WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSTh 3TH
HNOHSTUS MPU ONMCAHUU BEUIECTB U UX MPEBPALLCHUI;

® IICTIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY [JIsi COCTaBi€HHS] (OpPMYJ BEIIECTB H
YpPaBHEHUN XUMHUYECKUX PEAKIIUN;

®ONpPENIENIATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHMHYECKUX DSIIEMEHTOB B
COEIMHEHUAX PA3JIMUYHOIO COCTaBa, IPUHA/JIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIacCy
COCNUHEHUN 10 QopMynaM, BHJI XUMHUYECKOM CBsi3M (KOBAJIGHTHAs, WOHHAS,
METAJUIMYECKAsl)) B HEOPraHMUYECKUX COCAMHEHUSX, 3apsll HOHA 10 XUMHYECKOMN
dbopMyIe, xapakTep cpelsl B BOJHBIX PAacTBOpaX HEOPTaHMYECKHX COCAMHEHUH, THII
KPUCTAJTIMYECKOU PEIETKN KOHKPETHOTO BEIECTBA;

epackpbiBaThb cMbicn [lepuommueckoro 3akona J[. WM. Menneneesa wu
JEMOHCTPUPOBATh €0 MOHUMAHUE: OMKCHIBATh U XapaKTEPU30BATh TAOIMUHYIO (HOpMY
[lepuoguyeckoil CUCTEMBbl XUMHUYECKHX SJEMEHTOB: pa3linyaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mnobounas noarpynna (b-rpynma)», Manele U OoJbLIue
MIEPUO/IbI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCA B MEPUOIUYECKON TabiuIle, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHMMHMUYECKHUX 3JIEMEHTOB (COCTaB M
3apsii Azipa, o0IIee YUCIO SJEKTPOHOB M paclpe/elieHUe UX MO AJIEKTPOHHBIM CIOSIM),



OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWMCTB JIEMEHTOB U UX COEIUHEHUM
B MpeJieNiaX MajbIX IEPUOJA0B U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUSI UX aTOMOB;

eyacCU(PUIUPOBATh XUMHUYECKHE  DJIEMEHTHI, HEOPraHUYEeCKHWE  BEIECTBa,
XUMUYECKHE peakiuu (MO YUCIy U COCTaBy YYACTBYIOIIMX B PEaKIMHU BEIIECTB, IO
TEII0BOMY 3P (DHEKTY, M0 U3MEHEHUIO CTEIICHEN OKUCIEHUS XUMUYECKUX JIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBaTH) OOLIME U crenu(UUecKrue XMMUYECKHE CBOMCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE MPUMEPAMH MOJICKYJSIPHBIX U
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUA;

® COCTaBJISITh ypaBHEHUS DJICKTPOJUTUUECKON TUCCOIMALMM KUCJOT, IIeIodYell u
COJICH, TIOJHBIE U COKpAIEHHbIC ypaBHEHMs pEaKIMid MOHHOTO OOMEHa, ypaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHNE M'EHETUUECKOM CBSI3M MEXK]Yy BEIIECTBAMHU
Pa3IUYHBIX KJIACCOB;

® PaCKphIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKITUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCca 3TUX PEaKIIHil;

®[IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHWS,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX TPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

® BEIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHYECKOTO AJIEeMEHTa 10 (GopMysie COCIUHEHHS, MAacCCOBYIO JOJIIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHUUECKOUN pEeaKlny;

eCcoONIOIaTh TpaBWiIa TOJB30BAHMUS XUMHYECKOW TMOCYyAoH U Jab0paTOpPHBIM
o0opyZOBaHMEM, a TaKXe MpaBuUiia OOpalleHHus C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIMSIMU TI0 BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

®[IPOBOJIUTh PEAKLMM, MOATBEPKAAIOLIIME KAYECTBEHHBIM COCTaB pa3IMYHbBIX
BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAUA-, KapOoHAaT-,
docdart-, cunukat-, cynbdar-, THAPOKCU/I-UOHBI, KATHOHBI AMMOHHUS ¥ MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

®[IPUMEHSATh OCHOBHBIE OIEpAlMd MBICIUTEIbHON NESITENbHOCTH — aHAIU3 U
CHHTE3, CpaBHCHHE, 0000IIeHHe, CHCTEMAaTHU3allii0, BBIABICHHEC  IPUIUHHO-
CIEACTBEHHBIX CBS3€M — JUISI M3YYEHHs] CBOWCTB BEIIECTB M XHUMHWYECKHUX DPEaKUUU,
€CTECTBEHHO-HAYYHBIE METOJIbI MMO3HAHMS — HAOJIOJCHUE, U3MEPEHHE, MOJICTUPOBAHUE,
AKCHEPUMEHT (pEaJIbHbIM U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KosnuecTBO Yacos
' | Haumenosamue pa3aeioB U TeM IlpakTuye | JJIEKTPOHHbIE (M POBHIE)
n/ Kontpoas Opa3oBaTeJibHbIE pecypChl
u NMporpamMmMbl Bceero Bie paGOTHI CKHe oop pecyp
padoThI
Paznea 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHSA
XHUMHUSI — BaKHas Th
1 €CTeCTBO3HaEIl{I/ISIaI/I r(l)g;}?fnqecmﬁ 1 Brbmorexa LIOK
https://m.edso0.ru/7f41837c
JIeSITEILHOCTH YE€JI0BEKa
bu6anorexa IIOK
2 ATOMBI XUMHUYECKHUX DJICMEHTOB 2 1 https://m.eds00.ru/7f41837¢
bu6anorexa IIOK
3 Boznyx. Kucnopoa. Ilonstue 06 okcuaax 2 0,5 https://m.eds00.ru/7f41837¢
4 CoennHeHNsT XUMHUYECKUX DJIEMEHTOB 2 1 Bubmiorexa HOK
https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 2 05 bu6anorexa IIOK
' OCHOBaHMSX ’ https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI HEOPTaHUYECKUX 5 1 bubmuoreka IIOK
' COCIUHCHUI https://m.edsoo.ru/7f41837¢c
31 | cnons ammmconm smevemon 1 |3 05 | DuGmorexa lIOK
' T ’ https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aTroma
39 XuMudeckas cBsi3b. OKHCIUTEIIBHO- 3 1 bu6anorexa [IOK
' BOCCTAHOBHTEIIBHBIE PEAKITUU https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 17 4 15
ITPOI'PAMME '



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IINTAHUPOBAHHUE

9 KUJIACC
No KonnuecTBo yacoB
. | HaumeHoBaHUe pa3aesioB U TeM IlpakTuye | JJIEKTPOHHBIE (U POBHIE)
n/ KonTpoibH
NMporpamMmabl Bcero CKHe o0pa3oBaTe/ibHbIE pecypchl
I ble padoThI
padoThI
1 [loBTOpEHuUe U yriayOaeHue 3HaHUM 5 1 bubnmnorexa [IOK
OCHOBHBIX pa3JIesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
5 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 1 bubnuoreka [JOK
peaKIuii https://m.edsoo.ru/7f41a636
3 DIIEKTPOIUTHYECKAS TUCCOIALIMSI. 5 1 05 bu6anorexa IIOK
XUMUYECKHE PEaKkilii B paCTBOPax ’ https://m.edsoo.ru/7f41a636
4 OO6m1as xapakTepUCTUKa XUMUIECKUX 1 05 bubnuoreka [IOK
aneMeHToB VIIA-rpynmel. ["amorens ’ https://m.edsoo.ru/7f41a636
| oo s | e 10K
YIS £-€P https://m.edsoo.ru/7f41a636
COEJIMHEHHUSI
OO611ast XxapakTEPUCTHKA XUMHUYECKUX
bu6mmoreka IIOK
6 aneMeHToB VA-rpynmsl. A3ot, hocdop u 2 0,5 htts://m.edso0o.ru/7f41a636
UX COCIUHEHUS
| Qoo oo B LOK
N PYTHIBL. oA https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCTMHEHUS
. bubnmoreka [JOK
3.1 | Obmwe croiictsa meranos 1 https://m.edsoo.ru/7f41a636
3.2 Baxkneiimne MeTaaisl 1 UX COEIUHEHUS 1 0,5 Brbmoreka HOK

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

41 BemecTsa u maTepuasl B )KU3HU 3 1 bu6mnorexa [JOK
' yeaoBeKa https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 17 4 7
[TPOI'PAMME
INOYPOYHOE IIVIAHUPOBAHHUE
8 KVIACC
e Jara DIeKTPOHHBIE
o U3y4eHus uudposbie
n/ | Tema ypoka Bcero | KonTposbHbie IpakTHYecK 5
. aacon | PadOTEI e paGoTEI o0pa3zoBaTeJibH
ble pecypchbl
bubmuoreka
[Ipenmer xumun. Posib XuMHUM B )KU3HU ITOK
1 yeJioBeka. Tema u BeriecTBa. ATOMBI U 1 i
MONCKVILLL https://m.edsoo.r
Bl u/ff0d210c
bubmuoreka
XUMHUYECKHE 2JIEMEHTHI. 3HAKU (CUMBOJIbI) ITOK
2 XUMHUYECKHUX 3JIeMEHTOB. [IpocThie 1 1 i
https://m.edsoo.r
CJIOJKHBIC BEIIECTBA. u/ff0d2a6e
3 KonTtponbshas pabora Nel 1 1
bubnuoreka
Bo3ayx — cmech razos. CoctaB BO31yXa. ITOK
4 Kucnopon — sneMeHT u npocToe 1 httos://m.ed
BEIECTEO O30H ttps://m.edso0.r
' ' u/ffod2be8
5 [TpakTuueckast padorta Ne 1 o teme 1 bubnuoteka
«lTonyyenue u cobupanue Kuciopoja, 0,5 [HOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2be8

HU3YYEHHUE €r0 CBOMCTB)

https://m.edsoo.r

u/ff0d2a6c
bubnuoreka
6 Bonopoa — snemMeHT u npocToe BEUIECTBO. HOK
Haxosxnenue B npupoe https://m.edsoo.r
u/ff0d448e
[Ipaktuueckas pabora Ne 2 o teme 05 EHO(?HOTeKa
7 «ITony4yenue u cobupanue Bogopoaa ’
Hsyqe}gle ero CBoﬁch» R E};?ggg;égdsoo'r
dusnyeckre U XUMUYECKHE CBOMCTBA
bubnuorteka
BoJIbl. [IpakTHueckas padora Ne 3 mo teme ITOK
8 «HpI/Il"OTf)BJIGIv{I/Ie pacTBOpoB ¢ - https://m.edsoo.r
OMpEICIIEHHON MACCOBOH forei u/ff0daddo
PacTBOPEHHOTO BEIIECTBA» -
bubnuoreka
9 KonTtponwshas pabora Ne2 mo teme HOK
«Kucmopoa. Bogopoa. Boma» https://m.edsoo.r
u/ff0d4f42
Okcuasl: cocTaB, Kiaaccuukamms, bubmmnoreka
10 HOMeHKJarypa. [lonydeHne u xumnueckue HOK
CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.r
aM(OTEPHBIX OKCHJIOB u/ff0d587a
0,5 bubnmuoreka
11 ['eneTnueckas CBsI3b MEXKYy KJIaCCaMH HOK
HEOPTaHUYECKUX COCAUHEHUM. https://m.edsoo.r
u/ff0d5eba
KonTponbHas padota Ne3 o teme bubmmoreka
12
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX [HOK



https://m.edsoo.ru/ff0d2a6c
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coenHeHn " https://m.edsoo.r
u/ff0d6342
bubnmnoreka
[lepBbie MOMBITKY KIIacCU(UKAITIN ITOK
13 XUMHYECKUX 37eMeHTOB. IloHsaTHE O 1 i
IPYIIAX CXOJHBIX AIEMEHTOB https://m.edsoo.r
u/ff0d664e
ITepnonnueckuit 3akoH u llepuoanueckas bubamnoreka
14 CUCTEMa XUMHUYECKHX deMeHToB J[. M. 1 I[HOK
Meunneneesa. [lepropl, rpymibl, https://m.edsoo.r
HOATPYIIIBI u/ff0d664e
bubnuoreka
Nonnas xumudeckas cBs3b. KoBajaeHTHas LIOK
15 1 _
XAMUYECKasl CBS3b. https://m.edsoo.r
u/00ad9a50
bubamnoreka
Kontponwshas pabora Ned o teme HOK
16 1 _
«CTpoeHHe aToMa. XUMUYECKasl CBSI3b)» https://m.edsoo.r
u/00ad9ela
bubnmnorexa
17 Crenenpb okucieHusa. OKUCIUTEIbHO- 1 HOK
BOCCTAHOBHTEIIPHBIC PEaKITHH. https://m.edsoo.r
u/00ad9ffa
OBIIEE KOJIMYECTBO YACOB T1O 17 1,5

ITPOTPAMME



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KonTpoabHubie IIpakTu4ec Mara DJIeKTPOHHBbIE
Ne Tema ypoka padoTsbI KHe padoTbl | uM3ydyeHH | uHudposBbIe
n/n Bcero | o0pa3oBaTe/bHbIE
pecypcsl
ITepnonnueckuit 3akoH. [lepuonnueckas bubnmnorexa [IOK
1 CUCTEMa XHUMHYECKHX demMeHToB J]. U. 1 https://m.edsoo.ru/
MeHnpeneesa 00adb59e
3aKOHOMEPHOCTH B U3BMEHEHUU CBOICTB bubnuorteka [JOK
2 XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/
IEPUOJIOB 00adb6b6
Kontponwsnas pa6ota Nel o Teme bubnuoreka [IOK
4 «IToBTOpEHue u yriuyoacHHe 3HAHUH 1 1 https://m.edsoo.ru/
OCHOBHBIX pa3/eiIoB Kypca 8 Kiaccay 00adbac6
Kiaccuduxanys XuMUUeCKUX PEaKIIUi bubnmnorexa [IOK
5 0 Pa3IMYHBIM [IPH3HAKAM. 1 0,5 https://m.edsoo.ru/
[TpakTraeckas pabora Ne | 00adbcbh0
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.
DaKTOPHI, BIUSIONINE Halz:KOpOCTB bubmmorexa HOK
6 XHMH‘IGCIZOP'I PEaKLNU U MTOJOKEHUE . https.//m.edsoo.ru/
00adc28c
XUMUYECKOTO PABHOBECHUS
KonTponbHas padora Ne2 o teme bubnunoreka [JOK
7 «INCKTPONMTHICCKAS JTUCCOIHAITHS. 1 1 https://m.edsoo.ru/
XVWMHUYECKHUE PEAKIINH B PACTBOPAX) 00addecO
OO01as XxapakTepucTHKa TraJOoreHOB. bubmmoreka [JOK
8 XHWMHUYECKHE CBOMCTBA HA IIPUMEPE 1 0,5 https://m.edsoo.ru/
xsopa. [Ipaktuueckast pabora Ne 2 mo 00addecO



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

teme «Ilosrydyenue CONsTHONM KUCIOTHI,
U3y4YEHUE €€ CBOVICTBY

9 ?6lilliilxapamepncmka anemMeHToB VIA- Etl/tlgg:lf/?;\rz:jasi(.)rﬁ/
Py 00ade348
OO6m1as xapakTepucTrka 3JieMeHTOB V A- Bubnmorexa [OK
10 rpynnsl. A30T, paclpOCTPAHEHHE B 0,5 https://m.edsoo.ru/
npupoie, Gu3nyecKkrue 1 XUMUIECKHUE
o OOadeeab
cBorcTBa. [IpakTnueckas pabora No 3
OO6m1as xapaKTepuCcTUKa XUMUYECKUX bubnuorteka [JOK
11 aneMeHTOB [V A-rpynmsl. Yriepos u https://m.edsoo.ru/
KPEMHUHN U UX COCAMHEHUS 7f41a636
KontponbsHas pa6ota Ne3 1o Teme bubnuoreka [IOK
12 «BaxcHeiime HeMeTauIbl U UX https://m.edsoo.ru/
CO€JIMHEHUSD) 00ae0el8
OO61ast XxapaKTepUCTHKA XUMUYECKUX
3JIEMEHTOB — MeETaJlJIOB. MeTamindeckas bubmmoreka IIOK
13 CBSI3b U METAJIMYECKAast KPUCTAJIHUECKast https://m.edsoo.ru/
pemérka. dusnueckue cBoNCTBa 00ael03e
METaJJIOB
XUMHUUYECKHE CBOMCTBA METAJIJIOB. bubmmoreka IIOK
14 DNEKTPOXUMUUYECKHUM PsiJT HATTPSHKCHUH https://m.edsoo.ru/
METAJIJIOB 00ae1156
A S —— 05 BuGaorera LIOK
15 XPIMPI‘—IG(;KHX peaKIuid, €CIIU OJINH U3 ’ https.//m.eds00.1/
’ 00ael156
pEareHTOB COACPKUT MPUMECH
16 KonTponbHas padora Ne4 o teme bu6anorexa [LIOK

«Baxxaennime MeTalIbl U UX

https://m.edsoo.ru/



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2

COEIMHEHUS 00ael4b2
Illenounsie meTabl. llenouyHO3EeMENBHBIC bubmmorexa HOK
17 MOTAILL ' 1 https://m.edsoo.ru/
’ 00ael14b?2
OBIIEE KOJIMYECTBO YACOB 110 17

ITPOTPAMME



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

VY4eOHUKHU:

e Xumus. 8 kmacc: ydeb. s obmieoOpasoBarenbHbIX yupexaeHut / O.C.

I"abpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 286 c.

e Xumus. 9 knacc: ydeb. s obmieoOpaszoBarenbHbiX yupexaeHut / O.C.

I"abpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

e ["abpuensn O. C., Bockoboinukosa H. I1., AmykoBa A. B. HacTonpHas kaura
yunrens. Xumusd. 8 kii.: Meroauueckoe nocodue. - M.: IIpoda, 2021.

e ['abpuensa O. C., AmykoBa A. B. Terpanp s 1a00paTOpHBIX OIMBITOB U
npaktudyeckux pador. 8 ki. K yueonuky O. C. I'aGpuensna «Xumus. 8 xinacey. M.:
Hpoda,2022.

e["abpuensn, O. C. Meroauueckoe mocobue k yueOHuky O. C. I'abpuensna
«Xumusy. 8 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

e["abpuensin, O. C. Meroanueckoe mocobue k ydeObnuky O. C. T'abpuensna
«Xumusi». 9 knace / O. C. 'aGpuensa. — M.: Ipoda, 2021. — 108.

e XyuMus: TexHonornueckue kapthl K yueOHuky O. C. I'abpuensna «Xumus. 8
Kiacey» : Mmerogudeckoe rnmocooue / JI. . Acanosa. — M.: Jlpoda, 2020

o Xumus: TexHosorndyeckue kaptol Kk yueOHuky O. C. I'aGpuensna «Xumus. 9
Kjacey : merogudeckoe nocooue / JI. M. Acanoa. — M.: JIpoda, 2018

e Xumusa. 8 ki.: KoHTponbHbIE M mpoBepouHbie padoThl Kk yueOHuky O. C.
Iabpuensna «Xumus. 8» / O. C. N'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. -
M.: Ipoda, 2022.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e http://www.chemnet.ru I'azeta «Xumusi» U calT A1 yauTens « uay Ha ypok

XUMUN»



ehttp://him.Iseptember.ru Egunas xomnekums I{OP: IlpeagmerHas KOaiaeKIus

«XUMUAI

e http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC

skcnepuMeHThl: xumus. Komnekius Poccuiickoro o61ieo0pa3oBaTeIbHOTO opTana
e http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOGepoBoit
e http://www alhimik.ru Bcepoccuiickas onumnuajga NKOILHUKOB MO XUMUH

ehttp://chem.rusolymp.ru Opranuueckass XUMHsI: DJICKTPOHHBIM YUEeOHUK IS

CpPEIHEN LIKOJIbI
e http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JIEKTPOHHBIN Y4eOHUK
e http://www hemi.nsu.ru OTKpBITBIN KOJUIEIHK: XUMHUSI

e http://www.chemistry.ru JluctaHIMOHHAsS OJIUMIHAA 1o XUMUHU:

TGHGKOMMYHHKaHHOHHLIﬁ O6paSOBaTGHBHBIﬁ IMPOCKT
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